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Im ihia mmmmem &£ Haie ¥JLI.^ ^% of 
»ai «. teit .ti* wi# m to "WstaMisk & emsal. 
4^mm mA M#, Jl9ii iM) a '#,s«t8® AaA-l&t %® 
%h0- Ms^megsX Ml^  ©f «»%» m iy Mmm* flaw svMmxm 
isol&%94 » whMm org»t}^bmf iMA mtB mstMlsr  ^
MS mt> patk&0B^e m tkm ethmt ««. mi 
3fye» fMs mt mM iws farlhW' hy Mbw lUiett 
|t) ia Ifm* Sl» aiii @£ %fe«i 
xmsmvi tli« «i'^ i«i 'fbii «l»f«0lrer»' 
tstie mi %Wys &§«»««• mm m -maX ymUm iiai» tbemt a 
l»al» WUi^ t i®«i«« wiM!  ^ ws% ^e©a8pi«»M@ m tint 
Ismm thir «eeaiT®€ ®r %•!»• l«af sh#»tii» |^ w«.- f Imii# wmm 
mi%  ^ l«.w« aor batt^ riW, m %hm l«iti»». In 
ef 'fettiyi-Mifitty dMerl.!^  « 
'«&» aaw ms mm iwefiM If .liWB» m BaeUlag 
mmmrn i^lte wpniM mm- Mil. it ms- i»ii»t«di 
-simg wl%k ite «M%9' fte jp&ik»gm wm t« 1  ^
fgi3l<ll^  m «ai. v^ . ia %w$MlSm ls» 
teJLu-bU t^ mm tar#Ii©p»i m km%8 e^kmx' ihas 
vtakt, ami I7«« t% if' imtmmtimg: %« im pamijag tk&% Mm« 
BIS^S C§^  )>ii.i«nr@i tli* mmr-^ tAaiwrn  ^m tk»' s«5i* lis»n3ir«r,, 
ter @qI^  itA4 @f ^mwi^  imtmtM 
spltaiyl«%s a .^ fch# pfmmm* ef pilaa  ^JjisioaB m tl» first Jtoaf mi' 
$m^Ut.^  ff^ mm trm mi %wm%  ^ai^ t. 
mmim #«»• w% «f ^am.% was -in ifm 
If tmm  ^ mA imm®iM 
©f wto«a%*  ^ieskf -syafffc^  »«i« as«fty «i wsfe»r-»«afc#a 
mms- th» m mimmm I® th* #lg«- ®ai »hap# &i 
l«fcw t'lw mtmm besMit jmis y^ «f m& fimlly 
Irdot M tlw tiwsm  ^ s^%om mm %e ULau  ^
&se-«^®i?atl«w» » iiit» %mm jp«t )&f %•!» Wxmm msd- ®f Ife# aija i^^  
misMMw wmm hmm»i m WM^xmi »% %l» 
^•i© i^g m tfife&Hy 03) -is 3.f33' 
thli 'it##®## m •jpi{sl^ ie*i.fi ia .i« S«etfe lAis*.- » a%a.%««. ttsat %h« g«ro. 
©f «to€®% is WLafite  ^tlwti iaf«g|«i ©n ^mmm. 
ieis«» {39} la #»«eAb®i- « «f 
WnmAsmmis flws &mmm- m» fcf m, 
#ai%- l^ wm- i$^%» mi. »f iaiaflatt# »ta« m »^pi, 
ttei l«af 'Wya *^ m ahw f^cs* fht gmM,^ g9m wm. fi»a. t© -lAiwii, 
ty«:jp iBmlmy, mmg .Smi« pm»», Mei 
y^ » sat tyxt tfc« sp f^eiwi' vmi,^  imm 
I«12J»w wwia®. i# g»^«i gi^ ma wt%^ap«4 emmm fhme 
#a Mi:§m«mk f.rm ira '^f>*«milQKi' aim#' m ths ' 
immm If &8el<Meta« m%m£miMm i^ h fm.^  
mwmi by .fawritei^ ii .tenm. m  ^
@m e%sSMm  ^ tmm t-ki: t^ w§  ^
wmwi. % fte j«Ite C'^ » 3t» 44')« ^%hm  ^
#£®wS .evM^^ S' Jbi . %|i@ f^ feaSl 4e 
im -glmmm &r p@88ibtlj in disaasttd. l«airi» in s^ » 
aUt^ ageeiptaas pwi^ mmi m smm» 
'WMt %» ttosNi® b|r tte #rf&nl'S% 1@8^^  
tis trm 
^N»»i»aBag Stspf' «9if« %M% %ho tmimil 
^1  ^ j»x«d«®@ «el.i 
mA dots imm in switiwil afftfw 
4 te@%«fiAl. s^iw»» «f pvmw 'in Xf2$ ^  
Am If) pm^mm • %yp» mi mgrn^m imm 
mA BmrnviemmtS ai^ gsyat^ iAtaag  ^ 3fc« 
mmm4 tte ^Sat Jtl«#tiJ.ai.'« »m»l. a&t^NHfiiai Tim 
^%.h&gm pwe l^m»i <HraMXi^ «£ir wHuli 
irm ttai #f lb« ^3#ftir«flr 4mm. m i^m -tkm^bs ami huImi* 
AJtef. Wm  ^ mm itoln,. B-^ m- oi 
Slatl,«r |^Mitet©iee aai 'pf th# 
Wim "tlM <iis#as« litus mwtm %te* wtel« ttm ms .aai 
^ymag, Imvmm wm» Wmm ami te teat 
§Sjm%B  ^tmimm imi tii« Imi sbmtl^ s mwi mOjm ^  tiie r&s  ^
'px^ s^ Mjtf' & lemmSMg «% i&« terauB* la 6X'«@» 
:BiMei»ri^  aaalM <iti'iRMl> ef pe3jtt««t jd.'aiiyi' sn  ^m,^  
Jteili* 6®f», mi 1ft# m« ts tn® aiMii; 
b&mm* 
ilte 192S @®Mja (I?) f«aa4 m mm mi Mwmmm immdM 
mwmi If a «!&%• ©tisMjKit 'wmtA ]^ %egiwi. e«a8»faei€Bait mr* 
tM.» pswtoeiti: »ffi4s m %ii« ^msm- msi 
m %tae fte tm  ^ tn" ms  ^ km mmm' 

iot# «ala »fc®a%li,. %!«• tat-if® tap ©f %lie ml&  ^ ml.e3p»-
ffeta %it« t«fi %hi baets'fift 
•a«i0i Jjsfc# th« teel. »< ia fM« 
mm &ff«r»txatei twm. m liw bm$.s  ^ mt %b@. 
MiMwwmm M %fp6 oii "Mmimm • mkB'Ok^  tti» swillftr. i(ii» «f 
%lm but Bromus immAB.. 
itmpmM C2i) im if43 msi 
#f • ClUlifet) Stipy m 'Ay^ wifc* i« f©«iii tMt l»y 
t:li» M mM'Smrm '^muM i^*@4m0 smfd 
mA si»iil3  ^iaf«%!«,, fto- ipipt«»' to • awwti'iiy fr« 
wmmAm ef ih« mmA %m SleekXxtg'mi %tm IS.»t imt W'iAli- spot# 
If Mbftii* tte- -#air#.i^  -ms' 
mA kxllei %h» Xmitm te»te# tk# tel.«ipt41«« . MMgmlmr iM) 
e^«iii«d th# -at^ t iftsn t|i« la a »m» 
mm placti Sa a 
fh« TOritest- r@i>#3rt- #f « mmwm$.» 
mm bj iifctoy C )^ a teettilal. A«««0e #.# ;as>gfcjit» 
fl» plm%m'-mm 'yter«a^^ 4«s«p3.«t.«'«l.'»#»ti« ©.f tb« 
Mm^9m k ideidi, ycljy&w «Mae ©a'tfee ttfp«rfel»» 
»t«t Mtt «. tfe# i^ fferant parts #f fc.ii® t^ L®r«###ai©##, fellow 
gr«i»ttl«# f««»4 «e 'tfa# ®»lls ande -^ tfe«. A®««s«d m«im9 ©f 
f@31w «ii»® *«@ ia th« iiA.«i««ll«3^3p «i 1» fh® 
fim M,mm9 was ^ e«p^«b 
l»«te. f* 1» .1?I4 (41) reported %fc« #a*' m 
m^mii. tte e«a®A af«A-
Jeaw., iiiii (22) Ijii 1916 a battsirital, -As^a## 
«f teelef mmmd a ©rg^atsn rfiaraetsilaei iby th« ti«isitte«ae|r 
wt %!» l#af fit w# 00%  ^m m miim nag® '©# fewl#y 
irai4»ti« te wmmsl -ttstws. the aat-hers fslt %M% %hm ©rgaMsa ate®  ^
€S i^r«d in f^fmm m .®wi»ieNt BaAthm. fte ettassdL 
i^ geat mm i«»i sni, 489erlb®4 ia & l&tme p|)»r C®4)» 
la tfai# saufae y®ar 0»ii6Wt (34) IfM palil,i8h«< a pmlSsAmaty mp&w% »£ 
a jttwas#' #f w«»bi.fa' wli«%p«as#«. 
&SKI' ttis a£fp.Ia£^« In»s»8lia.^ i btniings mmm 
|)jr#i-ae«dl ta th» «tt«B Jasfc Abov# the u^m isede, oitm ifctes# 
tti# #ii«ih. tte lof«et®4 mmly pp©lta»®€ 
widML® I*%»r im Ifli 0*Q -^ (35) & mm ©f 
th@ &BmB« ef' »Md 
AMjamfcagtw .&aMa8?:?a€ ©••^pa, «s ^saaft I©  ^ mni. af^ftaib'ly 
m tmt '0*'Qar& 414 Refe i^ jpeyt arfcifieial. Iseettlsfelffls 
©f mma iw&calstl©a tfialj.. Th» thai thl»' ©ri^ Bie« ^0®» wsi attaefe 
tb@' 1@ST@3 atM 1# 1  ^ s«'ws %o Astiug '^sh 'tlie ergasiMi l^ ca thm 
Xiiitto3oa»8 fe»yB8lae«»g. gr-« .^ 
A pmMaAjmi^  rsparb ©f tba l»et«*lal. MS#A «f bairi«j sj»i- ©fcher 
»^resl# was iMiblt»fc®t ia if 16 %• Smes.,. «4 -ife^ y (22)# TIm  ^
p»a«ifeed s brt#f of tl» .n^nptew ©f tl» iarl^  ©rgMii.fiffl «b th« 
!#&*«, a«i assrtJ«di ttet il» ®rgwAa» wa# !» or o® the mmA» 
to swfwatsia irtiicii i>r®*M to b« t^hefaeie sm tejity w» Is^ UA^d fttaa 
'^ i»«a8«<l 8e«dU. fmmi' als® aa orpMsa wM.«  ^C8tti«i a of syt 
ihat iiff#wwl fr«i tl® bmTMy 'Sli# iy<i ©jr^ aiiaa i»m j»t.h©f8®i3® 
m 1 ,^^  spsiJt,: ai^  teleji l>te i^ lmy mw§mdmt. mm .gaM^mgndM-
m iBimlmy aulj* ivm wtaeai maM, «si% tte 
•Mn-
rmg» &£ wteab aod was i4@niieaX idth ttm hesi 
fch® ®3rg6rf«» i^ ma, MMmn airf (24) ia l?lf 
isssrited. tim ef a« eaandd-fegr a 
3®llm ©f^ aisa ti»jr •mmsA TM® fiayi* 
wMtOb Is'fei-y lwBftW0- ^<dL3jSwlsh ox* 
hmmM  ^ j^&tclws ©r iw^galar fti. tbo suxfae#  ^tJMi' 
l«sl©a# »«« «jy» i^ 4r< i^«ts af- «»a,4at*@ 
Mt» i<«six i^ii pmottlM m £mmM. m ^a^sh, mr£mm fils* 
iiibiMed l«f aaitrial' ttet tb® ba©i«Ete 
tte Xmkvm tbyn»i^  s^m%m mA t.ii*% %lm ordain giem iiiti»r« 
eeO»ili&i'3jr iM •Bartmstoeae 1M e c^Mi Sjtoasnl&t^ Kt sS-ttitt.#:# tik# 
f*wri m lmtm%km iitmrntmA m m%».f wlrn^  ^ spell., mmmt.^ : 
<ii4ito«a »»# t.iw«t.fay tA<  ^ piAiftfcM HIS*# vStib a siispsro$4*«i &f 
%hd i&rfMiism. In. «ai«,# 
S«@Aia  ^ Si?@WB fr« iBf@s4«4 i«ffe3,flp«d tas^ iwdaX l®si®;iM-, 
litoi^ : %h&% isd^  ^^ Bm& mtt wspoMiM  ^ tm- pidmry inf •©&!« 
iM fete' £i@M in ite sfx^ yoi. 'It. wm llmi^ t &i9@ bimb mgsM.m 
 ^diiwataM Jumvm- bat ao «vlte6# wsjt 
A ilL#«a#e wfcwsa# ©aaaal mgmt was aJUAlw mA^Amrnma tmmlMemm 
imM dteeidbt^  4  ^<KtoiM4 ±m -khm »M»ia.h P'lm'^ ijnee ef T.^ fKia. a& •ftajawtAsMB^wg.a 
tilfcict bf liMk-ettft®  ^C )^ ia Iflf • la lafleapwawfi  ^p«eis #f 
t.b& a telfht y®lj^  ®3i»»' #r j^  f«iswi ^b®r«Bt. stlefcgr !»• 
aliteMS &i^ ' sten XM  ^ iii6&%'li« k -MSMS^&st 
«fts ii® »f ii» •«*,«» bilw ti» Immi* ?li«« jsp »^i^  
»8a» .3P«mitol>l|r «i«llAr •%# «f iatj^ *« di#««« ©peiaM p»«s aat 
'0*SeTO:*s '^ ymssw: «f 
-UL-
.Th«»s. 1» a -laEfctllriRf sJjiilaJrttj b®%w«eK tfe« aaS- eaaa®! 
apsRl of Maci:. tbaff of &M thm MmmMm (moiiNsi ' 
Tl»' ranfs^  gtaaieawm  ^-feilMel M.ftmm twom 
that ®f th© hmm -gmmB ©i^ ntwi la l^^ awMS %mmltm'mm f• sp» 
in that trtttci. m t&r m kftswn ,^ <jte@s mt aitaelt: 
«By gHysi.Ba«j®®tt« l»s% liwsali,. ' 
fte erg i^lM mmsimg bia k^ eteff. of wteat «&« usa^Mi Mefeert^  
tgaaiiiaeeiis mr, w^^ mm fej .aittii, #©«««• a»i (44) i& 1$1% 
Cttl^ amlly Bmi »erpfi«^ogle»l^  thii »e«etf %m b« Itertieal with' 
J* tyaiMl-actiat. tb® eaMial agent ®f l»rl.ey 'Miflifci iowerer, th® g* trnm** 
tmmme ii&e a«fc on tet th® bis«fe ehaff ©rganisa was 
|5at-h©g@eie m wb»&% aM lmF%%y, this J^ffirem© t» mm 
bik«l» fftf f«d.#feal of t.fc» 'feiack elaff wgsalM. 
the leaf's^ wiAeiw prt^ vmA % §. mr* m>aaieg« 
«»' yelilew ««r r^Lpm* Sweiag iwiiotfs of M# 
taKl-itti- <b»p« :©f y^ Hfiwisti. ©p t^e w&r® px^ eofc mi tfe© l«®i.®iis» fbe 
•aafcliSt® (sSLi »t 'siat# i^ «ther ®r liofc tto« ®trt.|j@s taiwi fefMBiali mi felwBs 
ffcej ii€. |ew«»«p, that llis» wi?» &v biaei: 
irt:rifse» m %h« If iofiBetlm ms Bmnm-., t!i« 'li««is of th® wh»«% 
mm usalf #f ®«®i imwlssloa ©f tfc» mm 
%ii»t M was thm t^ t® M traa» t^%«i to yoanf tkrm  ^
tii9 kwmmiMrn 
la Clf) a <ils@its« »f Mrlej 
®e«ttrwi^  Jja fcmila, ?li« -Mssmmm #iie]l -ais© attaeiM tri^ t 
yj« ws «ti«afttsrf.»e€ by fesl&«ttsfiHte'«a «fc tl» Iw^e &i tl» st*,. ih# 
•»i«8 and » f^>ep Tl» ©f ^biats wsps tewaa 
er fbt ®aMS«I Aaitts# Bwetllai 
Clifiitetie' »p»rm aai a mtftr 0i.smw  ^ la. «s»r» f bs 
wm fmm& %@ %%» esU iwll« md kmmi&m i& ili«' 
A<Mim- mi Ite iNMii^ . Mt tlm# #f «ti« m  ^rnrnkm km&jtMMg. %o §m^m» 
tfeMi p&%k»gm tm- mmw tAA %hm mmA md vmim' mSM 
Mk4mm is nM# »«*« tT-tM towauiflii,, 
M maSy,^  te&la #@tei«m' -C )^ f«jpeti«4 ft '$*is^  li^ 'inrial 
•<ll»i«#« ©# iaj®»fis^  .fri® iN|poi%SHl  ^iSjiftHMi. Hwi 
ijaff ip«fel*isgi»rt^ « UMIJ-  ^
iym eri^ iAm tewiM la a. fx^ spriosis .Mp»f (M) mm m wlmstf 
toarisur -ast . la pstls©t«iieitjr &ii| ««lfc:w  ^ . 
ism m rj® •«NWPl4«r ma liaij&r t.# tto# tta« 
M,«ife<plt a-w  ^ StSdlj^  ^ .1;^  %ilf( I jj^ yifi !ij|n.^ ff<ji^  ||r %%»• n@|r 
rym Wm^^xm far* .gi»gaa« l*9«i»l*. mm  ^ sM-Im* 
%8 %te SsSS l^wi twt A«afe:.iM»«> -MM •tWigl#y Miafat. ^mmM 
f dSseiSii* ' 
§x«^« teiiiM^Wk. w^w&m wmmiM tet Hm mm w  ^ej^ pidim mt-
iMil".«» i^ « aai Mt md tei«rf m iMs 
teiii tti* 'amv grf Bai^ miAim 
a# %w& ^Steagwtts wm sSitittsf• sxKs^^e^®0ssi$3  ^ wtA 
"Mm. 3M$t 99  ^mA. MMmlm (15) r#p#xt«i « te«t*«rial M s^tase of whmt 
«j^ i^8|M8i^  ^1  ^ -Ht^ fcA-i«f ^ .<ia* ayg h#lBg' p^¥wnl.«e% Shro^g^ertr 3.@v-»  ^
m Mi^ 0* Wm MmmO^Mm &t %,ket wm tm&M t,& ia£mti^  ^«e  ^
gLs«aaMrf j^ jSBl^  ^ s^ rnmA » witiaEliiit ®f tfc« l©wir aai. m ®f ti«9 
«»Hij»l h&mm  ^ m(Bm^mA.^  hy ••mmAsi%im sf a .yen i^dsii gm «wr t-ha 
aff#«fe«i. .^ 0 ,^. *M«& iA1^«sp»i «ai A««» Si® hmM m M,mmmd 
{»lftia48 8ina3Jl.y .  «l«yiwr aai •smlltm araS pfCurfeiaU  ^eharfed «d  ^
a f««lf mlm%mm t«vm a |j^ «r Miwm gtai^ a* 
Sm teeaas opni. tetf misf* At tiMW tli* bmM irm 
%hm tthMttey mm 'Htu-ek %& tte £iMg, Imwm .^ k 
laf^ mmm &IIm mi %hm %mt 8b^%li» m ttiS' Immmm k SMnat«{te ma 
imMtai M mmsiy '-imt&mem- AMmt &mmm» 
•&£ «lliW6®«i iriieat i» fieM, thift- m%^m e«as4 (^st jfe&t-
wfis inmp l^# i^tf %&«' .iieiiiiifi«i^  
«® jglfetei* If %.h*- WW# 3af«©t«d bj aaS'tt.# 
89 »»ti^  lim'l if li«&4S' mam Jiaf8@%>e  ^If tim 
amm. ^mSM. intt^  
1» Rlielit (XI) dMSrt'bwi m @f 
esoMi If- « |«-<i^ iW''Mp^byr naaw ,^ ki&dLmlAm 
k eii&fa>^«ristie a^s t^m «f tli# iis^ act mm %'h»- f^^ iiidhs hmm 
m tlii' l««iw ef ftglg  ^ mmwakmi ^«. Mkmrns^* fIw yms  ^ ImSmm mrnrm 
Dti^ Mta of sImiM m mA mi3L»rimg mi 
^m&mrnA m pimwkm mi -aU &gm iwm '^ h» %& mPmiJkf* Vmmm 
hwmm m.w$im m #f' -mkiaw mrSj" %m %h9 
' ani « im. mi -mAmr wm  ^ •ssmAimmm 
mM m %hm ^mmg m li^  
dr^ ififte wM i^i iato IMa «M.ie or mm» #©iiipc^ " .s«a3.«Ni* 
Xa '^«I&iij»a fefl'a3ji mkmm  ^ immm&ia^mt- V9m^  ^ irlitti lb:» jpiai^  wmtm spra j^^  
mmpmsimm- mt '%km fte mi is tk« 
fl«&i M wm tm %MM hm%' la 
la 19S5:» Cf) raptit-ttd axtifidsl. 
Wmm<i&mma m wteai plmis i& tii« 
-44-
k«. » «aAp«asl.en #f tk# m X«&f iof#etiw 
mM  ^ haMt «i>faidw- ewMi m «f tb* 
sSslk aei &£ yai.w  ^  ^
liifc©Mii®<i& |20'3'' vwB t^i.s piF&^@6' $sf@efcS«w ivii^ liintt% 
(2| .Ia  ^if^ t <Miii m etapnteisim ef .lBMSt,«riLia» 
tgaMiaefei^  Wm m^^ mm. Ks -Mforipiini ef  ^%m£ spif4«Kni 
h& pB3E4^®ttl,SUF3iy ^S^SlrittS ImS' ^SS'SI*!,!?®!-
i..« 4Mjt Me '^ e^Bgm msms*-
fl» ^mMmam 0t tto« ©a ifat Imsrm wm vmy ^Miil^ , w.t.®f*-
i^ itos4, &ris-*gN»« sjpekt » tte m m^hmt jaii®' ©f tfc® 1  ^
fh«8 '^ ms i^^  lo'j^ tai'li}a3J# as Vm %mi wm±m 
&imae« &t %l» As ib« isf«i%ei^  kiMmm Ims  ^
mkm>mmkm4  ^ @^mw ^samm mm mA 
¥M »lji®r Aft» tf«wM4 ^Vk. jneUtow &W teew 'Swe WBX  ^ mk-mms t^rnd ••wl.feti 
«r btMfeft- Itaiwr Im4d wui @s tte-
JDKsfe ImaiMm.^ . mmi. mm .^ lii^ @ tMa aesliss m 
yalJviMit ^Hi^ MBBw' 
fitrli rtOMtim t# tfa# $m tlw teat .1% mm %ha^  
ttoiW' fflisiWSNs' mi ^^m§m M -aMiy ®f pa«a^aa ««iJ.®,. but 
v*!«sit» wiw fi«»» i» isfweted »3?«ss8 tte l»*«i« :^13M3jaf SjpMi«»# mmt 
fllt«i wtifa ay»4 .par*. «f th# e#13. •m3M wmm- mmt^  ®f »ta .^ 
tlM«% wftr* M«Mi  ^ in »in« of tto i^ mmm m i^lM 
mm 4m^^ely Wf^ mm Amm  ^ tMm wmem fewsfetrta ia «|,li«ip c^ s uteM 
imM»' mm 'iaj^ io  ^
la. ®p«s® %ri.a  ^ i^wis^ pg ©Ifcaioii- iaf«eti« en kmm 
-15* 
SSltia# Btmm iMmrmLm and Hordsta jabataa by th« h^odermic n®«dle in-
ocalation a®tho<l« H« f«»aiKi, also, that isolates froa barl«y and lym 
remM.lf iMmted wheat, is a resalt of these findi^  the author 
suggested that tl» mm- Baeterit» traaBlttceos should be uawKi for all 
stmins, recofEiiziiif tfc«t it is a group apecies coj .^ris€Ki of a niaijer 
of jpatl«E>genic strains s»r@ or ImB speciaiissed in host rmgtHm 
The fflost suitable a®tho<i for inoculating- plants in these- studies 
was the injection of water suspatisions of the baeteria into the leaf 
roll. Spraying bacterial st^p-enslon and rubbif  ^bacterial suspesffliaa 
on the leaves gave ine^sistent awl unreliable results, 
' Frcffl cfeserratim tiat soil eultares of the pathogm rwsain«l 
viable after bi^ inf subjeeted to te^eratures ra«ginf frc® « 33°G* to 
20 .^ for .124 daj®, &ii^ erg (2) eencluded that traaslueena var 
la^olosm over-winter in the soil or diseased ref^e, thousands 
of plants grown froa seed tak«a fro® infected plants • show-ed no seed-
llif infectiM or aiy »re black chaff than the plants grma froa 
seed of healthy plants. Seeds were iooeulated with the black- chaff 
ari^ misffl md planted in the greenhouse, but no infeeticaa developed, 
Eagborg (18) in 1936, studied la^hwJs of ii^ culaticm usijif the 
black ci»ff or^teis®. He tried three diffsreR  ^ methods of seed 
ii]©culationt (1) smKinf the unsprouted, uninjured seed in a susp«B-
slaa of the orfanism in wateri (2) soaking sprouted seed in a euspm-
sim of the organisa in water | aM (3) soaldLnf 3jb bacterial susp®Eision 
seed which had been injured by pricidlng the pericarp above tfc© embryo 
with a sharp fla«ed needle# The first method resulted in 13 percent 
seed.ling infectism, and the second 34 percent seedling infection# 
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msXimm m m 
•^ piyS 
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Mil kmxt ur «U.i« @1* iMlNi «elti' 
mmSi^  -pt&m  ^
fiilJir' 
fiti iKMk@k WMt ^^ ma, g s^mm. 4iff«r 
i^ iNi« Bnllein wm^%.km axA tbi 
jmi ittlSiNKNi %ei3%.. flMl' ilffiiNwfeiatii^  aftefeai^  ^
giwiritoiways mm mMMM «iA !£«&«»• wrnktsMmf m4 
ffM if msiile,. mlm m 'Mli kmx%. 
ai^ r s»i .or if gjm med  ^
FmrnAemmm  ^ tmm JSLn e^iiJUitiw, @#Ier @i&. 
iSja ,^ &at if a<di t&mmim Pmfm^mrnmB lbms>la» 
&mm. wm8 tmm£«fT  ^t« thft. -gmm  ^ Mmtlbmmmm m %mmlmmm. 
^m@m* 
(i$) ^ ia i94t'« 9gm&im» €«8ei^ im iMf iMfciwwemiw 
tw^mimemm C .^J.IA.) mmm  ^ %» ineli«i@ Itm «i@9  ^ me§mi.mm 
«tteb i^Lafcl^ f^ sM iM«£i^ ' hf Mtimwrnmrn M m iiteii.t.». 
m%m  ^ mA it** %tes«' -es'puyUm-,. 
(Jm i JeM,} Bemmvm 
f • if « 
itm fif«ei«» %&. i&m a» iMAteasayi 
mm immtmemi titai 
im* Wm'mr 
«l.if mm $» %lm gmm Iii^ felww»ig «» %wme3jmmB f • rnpm 
mmMMM ^  
iaaiiwMiiim- f« sp* mmuMm mm' AmmwSMd i&r %te 
tm hi*' Hagtoti-g fwai teat itii ®f M« igS, 
ki^ m  ^&m mmAk %im %<isl> <^%iufifs 
M gmmwA 'XMOBAhm^mm f ^ ip, 
Imt^ mmm tmmimmam f» .«ni asawfeywrnagta' 
^«' 'et3^abM..g' ®f dlfratin  ^
4*pt3a@%«s% smmmmf mwi fffti^ .in| ae  ^ IxMwit*;, 
m%mmh  ^ mmA%  ^ m 
fINi iM a ta i^iali«n imtlmfesdLe ef tiMi 
fditte' .«f y^auiBil.«s«ai mm 'tlui' &i kmm s^m, BmSmm 
mP*9 »m^m 
iiai] 
f* mprn'mmrn-
wm» 
) Mm^m: mmmJm Jteiibiiii'^  -app* 

WafcariO.. mm wttfe a im- ©f i'i» b«?^«rial. 
iatfe©g®» «fct»tMtiig tfc# ••e®»al« and' grmms, fimm  ^ Ms ^«is. ml^ ' wm 
'm^bmia lm» hmm m %l» mlm ©f l«bB 
mmi fca r#ia@i»f tM sM- toftngiof ftteaat stsilia# 
It im ©«i% 1tl»t «vid©nc@: 
Imvm mek t® b« 4»slmA* bmth m^mx-g Cl®) «a  ^ Iing«wj3,ir®r 
stedlirtg infectio®. If iBf«sl,tag mms§M miAhm 
prmm%0i mw Mkmlmg'  ^ pitt®g«a ftastoi ife# MiKlal fssi^ si 
mi %h®. pimiA iwm %bm «a»f se# of %i© ««®4. 
6®iFfcais wi'lftwssit# #f' S#6tetflas »•»» s&ds 4,a iiygsslwep*# 
•%4fat.i«i &B «%« «liieli *bi.d mm 3.i#% »s wlAtiwatttp @f %!«• 
isath®gMi- %:# s®M la iMMmtAmg mmi amA distiks®# tk» m% 
immmm, #f 'aoi# #f «a|:raaf«' »f 
ba#lei4al «Bd mmm s®@40iAiif 
»«» aiiaetoi# 
pye*i®«# t© %h» mwk mp&t%mA in %ftl» tmmlm&mB: 
*&t m% Mmm. %» mmit' « « pirwBBt^al. ippjw* !s®si» fM;t 
»hif -sffertto' l-lw pafebegta t-h« ®f •aa®tfaer- 'aeass »f WW-
tlii# vS.ll »jpp«ar la a ia%« 
w&mmi ttPOfAw« or iMmmmm mum' 
is a mm iftls«a8« mi Smmm faw^aig tiAt Hils 
kiim ^mtim %lm luod  ^ is^mtmrn nitb tte iiiNi3.cfevBB% &£ ifa« 
«alii «ii psii€Jb»« ia^wtmm. i^' im sm9«  ^#f 
ffpam m & tsmgo tmp la #»siM prs0ti@«c tb* 
ef Msmm •&§ tMs |ii.aai. mm Img tlw laa l^taBisiMttt. 
bm 'awaaii immmiM is ae% UraEt, b«ii foMmeim 
pmhaMy i» of x«ee»i m htmm 0ma im Ite 
»•«%* fM,& i* «». 'tte  ^ faei -mA Qs^dia (Jf) 
i^n ste^- 9f tins Msmmm Immm m •i^ i^  iid mi 
^wiMwr jtofeto»a»» Br* in- -mmrn'mtim 
%Ms did a@% «^s% mt ep 
wMm te,. in ssmel&tiw mi%k Smm meA m4s mAmmlm 
m gi^ s, 'MM0W$ $m mi^ m mA *|^ i^  
%mm of Mmmmm m^mSiMg mmw- m pmi,mi mi ymmsm M myr 
weli t» ^mml mm i€ ^m m &. i&mg» iral 
•mwmim |il^ % te« ai<M ite mpemA »t 0^k&semm t'lk« &tk»w 
bmdy miM M3^mmm»_ bOii^  -mmt wm^m imm 
sm l^0t^ » tte% tUs aniit Mm wdii.-^  in tiM stet« imw mmm tin»« 
Xm i^mmmm Mj^ Wb mmme€ gmmm3^1y m W&m pmsv im itee f'ieiei^  
@f $mo ibifiaf %lw JLftsI thr«« jmm m plm^a p^misg i@ t>b« uwpmny 
in f^ i^ wtm ^ aiii m mmpuA pls^m tbe wm4. A4m mwA im mrnt^ t 
§A.mm* Ita« 'iisMus* mm tmmA Ia ««s%«i« mi mr%bmm Z&m» Xa 
pb8t>H9NNi t:l» Mmair« m»- smmm ia JUtts sprlnf a.wl ag&iK in %!»• 
earlj fall,., it wm alxaiv jptstibit 'im- fiai tlm -MMmmm 
mmmm iMfcte* Imma m six %& ^wmlm in l^Mi» tslX 
wmm Mi 4@«4* im mwA mm9. %l»i Imi wfymtbm wem 
•^ mmneA S3JS% mm& %im jmdMM mt of isMM %@ mmr  ^
twm I>'k9 
« bifias it J te: 
«e@iw3£@ mlj^ ' ttet »m injttif- to tlW' 
gmm pljm%  ^ ttet iS:, m$t%s  ^ aM teXef- mm #ft#n mMNt m 
mmmw la 9« f^tULsh4af htmm §mm» Ito mtth «&•«« tbo 
'iMi^ hammm m t^Mm wmf .iwm W&m gmm to tte 
«r viM veftta« 
msAihm ^w i^jsQ, m&mmtm of th« hiJL  ^ Is its 
m. p®i>«wiiil fSjoa  ^  ^fi«t^  sns3JL gssM 
It w&Jl to i^ @n ift'« l& r^ «ltep s^r ttet tte jpattogea $an mmp  ^
viAt»r in. bxiwK t^mrn* ^AM^mgh #£ ^ las^ lammm WULi^  Bsm. 
m- %te taeim e^rtalttlr iHifissnt i^ «r«a€»s tbat 
i 
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Fif. !• gmatu plants »feewl»g y^ lXm le®i®n» 
intiuced 'by artificial inoottl&tl©a i^ th the broae etraia 
trMglttSgns* Oct®b©r 18, 1%3» 
Fig* 2. fije leaves %o the ri^  and'laft show siaall, water-
transltto^nl leaioas, wltil# %im Imvm in 
oenter show blaekl^  leai&ns* Bmmm graoo 
vmriL&ty Fishsr tno©al^ @t f^ch the brsm sirain @S 
translitoiiiis. April 20, 1944. 
A B 
fig, 3. litiothoiaonas ©f brosa® gs-ma e l^leci^  at the Mlrj Fasa Jtm* lf43» 
A. Th@ plant at the left shows atrsaks mlth goldsti translac«iifc areas, 
while the om at the ri^ t ^a'.'s dtexk-eoloj ,^ lorg, imriw streak, 
B, &>th plaats «jdiiM.t yallmr, imtar-soaked, translucMit stroaks. 
Fig« 4* Brmm gmma leaves Bhrning long tapcwni.^ baacl£ lesiem 
with large ®<sal®a ©f e»dat®» CeilectM at th« 
Afron©iiQr Fana 1R Octol»i»,1943, 
'"*228'** 
fig# fsHwish-brcwn., streakir® ©n the l(^ves of 
tii« planfca tte s±^t end i«lt. Mote center plan  ^ show-
ijRg flag ieaf a4h®ri.nff to th@ loaf hy bact@ilaX 
©&@e« 4itiflclal ttm hr&m strain ef 
rif» aiiptieal to ©val transia»©nt leaioae ®» tli@ leaf blades 
Iifean oats attifieially liicw5talat®«3i aith the brcrae strain 
tmnQlttOQM April aO, 1944* 
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V. -
Fig. 7* These three plants show the yellow, water-soaked lesions 
on the leaf sheaths. In the plant at the light the leaves 
are sealed together with dried bacterial exudate. 

These plumules show yellow, water-soaked lesions especially on the lower portion 
of the coleoptile, Glabron barley seedlings developed from wounded, infested 
seeds. 
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fijrsi J-wve**- ftaM" mmH. samm 
ixA& mtmMmmM s^wmka*. fksm a^mmtan m iNi 
mimmm Immm of ^mm wm* ^^%m. wmiS. sM i« 
the «M «f ft ^mi 1mm* As %!»» Immm iimmmd $m iis«, 
teienwr,. tiMi w^vmi^  mm ehmvl^  p(tirie<!^ i!lili.»*' 
'^ 35—. 
m imMm 
imlsMms frcm. @i Mamm  ^ bw&m 0mm wmrn  ^
la tte fall, sf .1$^ * flit wm- m% %lm. 
ms  ^ By(»a iidiT Item mA Mi. lam»T smw Mmm ,^ 
I«t3j^ mi wtmt matm s^m l^ m Mmmm4 am^Sx  ^g^mm im p&k^A. MMktm 
mt im tte *@11.!». smm^smrnm. %lmm m^Um. im*" 
tibial, «t3rakslftf mm 'wmi tm ^mm m^i.mm. wmm 
$M. mtmw mm la. a im iitpi ^  m^w im 
m lAeiil® j^ txt Wwm tM# empiiHitet @f Imi t«& MXv i^m 
jpa^ tiNS wif» «i^ « l£^ e i^Mek. mm m§m ma .|:8wi.aM wss  ^
mUmaiMa im §iMm im %» firnsp -^ a^m Wm 
ns^ bad m» la 3At«r tidies INimui* In i^ Mwr 
%!m j^ Xkm m^aiim mm pwmm  ^tt^ a im sum eAUrnm*- "^m» amMMM 
wm t# lanwi^  tmll .pi«M »f dIaMiiMii tiwmi- Is & of 
M r^ tiw tlomi aixsiNHi & liMfifitil «a^ f* 
ttatt WMi «^lira«di»d oa m mgue Qiwilf-pljitfta wmm' 
£e<M «He^  mie i>% tO' tte. 
tjbpi jpijAwi*. .49 tte ma^ . i% im  ^M^^ betgsd.^  tlui 
tsmm pm»» %m 'If itii. d^ i»i@%eiis%ieit mt itm 
m af»r« 
ii^ af imiMAimm mm asit ftM plMit 
p^ to sielt m %te .i«iyf H&diw.,- Imi 
mmm .gmm  ^ Mii 
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H M 
n * 
« « 
» « 
» m 
•^ mtm ' I' JMm-
. ... .»^  .-..t. ^  *  
Wnmm gmm 4 i^ piii: «( %mS Maie* 'Q@l* i$(yi 
Wmm ^mm $ -j^ emasSM. m, off i5f f^42 
Mm^»h m 12« 3.142 
Swm 3, jlf43 
m l.m£ -WMte*. 
If ©f 4' eiit>»w Sipil. If,. IMS 
" M lA WeA,a»%js^ m @f 4 Wm» Z'$, 1*^  
» « IM leicfiiM*. 4 if4l. 
M itf 4 imm .terlnir* l»f« M,. 1943 
M WdM9tg^  &i 4 itt» terlJ^ r 
»mM3Mg  ^
• " 4f WiAmAs  ^#f 4 fi^  mtaiMiittiaHi Mtr« 22, if43 
iitetlat# @f 4 fir@n lif«Bia.Wiil> lpr« 21,,^  JL$43 
siipiak mi i«&f hSxiitm 
» ' »  ^ l^ yyik «lreak m iiNif* Jmi. JLt44 
W iMs^hoaioaaa i* a§» 1J43 
-3S-
' i 'Mm 
bm%  ^ 1  m* t , . .  •  •  i .  
Mrl0y 17 Abwi. #, lf43' 
*8fc^ «ntr leNSkf tttlA* 
" If M'e&Mia>lMt%m S i^pfe* 20, 
8<@itB@4 lAlNtek -6B 1**ff f iblsdsw 
» M ,ai4e^ -^  ^if flM« m%«p» Sipl, a©, %W 
si#jtoBd •Sswrik 'M JMnnit M.sAiw 
M Ajpgl.l 12, 
gtywaftfc y ites,# %|,adh|y 
1 iiiPittli 'i» JL  ^
t Hm $» I.f4i 
Sisu3®2fl®6dlr stesBiyk SSnsS'l^  
I msMim •0p»mAm m 1.$, 3.%2 
leaf 
M 1 0i^ « 17,. If43' 
tt. Belsolat® of Itoglwjft*# if43 
34 l^ aile^ gli-taiaalaa^ fti .ii*.wrt Sm* XH3 
m Imi Mji4e«. 
35 Xiiaii«l»b»tiwa^ £^  ^ - Bcms* 10, lf4S 
m l»At 
41 Gf 11 imm ie%« If^  lf43 
•oaMl 'twan8luc«i^  i^ Niek m 
l«sf MMSm-
42 Aeis«aa.itt &i M fim Oe%* If1%J 
soaked li^ iaflas<iii> iit;imak m 
XSB, £ lHtliU  ^» 
43 MioIaI* »f H fro» »*«?«•• iWb, If, If^ ' 
—- •••  ^J- iftt"-lai II «ini iM^  I II Ji m. •naiifti 'aefcifc fce jMOttt PW&MI mm 
Mmi yLate« 
.1^ , •,,,„..,:f.,.„^ -,.,4 .,, 
44 JMiiiAtie «f H tmm wai)«r«<«siMl #@i« If g. Wk$ 
ts'aiuilwsie  ^st,m»k m -imi 
n n I * 
% 
i  I  I  
H 
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fhm ia tte wA »mema. lytais mm ©ij«»3n»i Oa^Lly 
fer %A fc ip#%®i® iwi» feM« |»«f4©d, Cfe  ^i^ h 
1.7th. ^  amam warn- &pp9m» .^ 
m mme #f tk» Imvm ,^ fiasl e^ rts. mm a anils' 
@£0  ^ ansOX eMmmms smm wmm pwrnmek -s^Wig mmgim mA th* 
iip» &f'ite KMi«« fta» f4«^  l« tte ittxi %fla3L wM&li M bma 
aAKoAm u^raas iaroii^ iafea^ i-iaf be3?il«Klii» fe'Me wat^ dMl 
ajpoM, ffcMi w i^^ M §imm m Urn 1«WPSS ®f tte %W» ©K% *itfi«tl«s aM @» 
, tarwe gmmm imA e®!®?, iiritti# #a %l» n^ mt aM bai-ljgr 
mm a |pilJjidyilMtaP®« ©ea f^. 
 ^ f te IfpiMiK^® Mltei  ^iM$mAi»g m mmpmrnim »i tto 
mtg$^m tte l«ftf «-f ite te«% m wm£lmm 
fkgm ttiiAii 'wwr® ak two ii|.|,|( ^m :$SiXEkm ef i»«b 
im fii^  SLm la tte Mie^  snl T» |A %IMK 
fJte {a..«eto 11  ^ flJuB«d iM tte Mist ebu^w f#f ft li«ttf« 9^»r 
itefi fweepei %®  ^ iirfbxmks m  ^in 
tlw 0f tkMi' wmnA w»m mmw  ^m iofwetim* k 
•m^^m 9f ite t«« Mtiwiis e-f i^ii@eai.a^ i«s pmsmgm4 la f&y« 2, 
f^ m$ ^m %hm% m tlit tw» tel.ir t&« p^fteiwnis 
net^ ilje: puMteetf IjifeetJbm' iteoi tte spmf wfeted* flMr» mini 
'ialf ef tte i^ jps^  fS«.at» l.afiw»t«i M tix^ i tirlAJl, vMI-e ia tb» 
mmmM., ae^  ef tte fiait* i^prs^ wi -«»» All. ef tlMt- plHkiiA Ja* 
«NMdLiA«4 wt%Ut^  Ifp&diMii »e«dl.» ia %k# tjR i^i'«ir» infsetiNd* 
terl.^  wm iwm- iwm iMmtlm is %lie li-pil. «ifii mmmii 
9pm  ^ IB %TE TNJL «B^dfws«AABT4 sm»m AFLPEA»^ m 
l«ftV(as M 'Sl%«r iaeevOjM ,^ ite pltmk%» warn is»aOjii>^«d Ir %hm 
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011 %^. i«av«e« 
fte ttpmy m hrmm piv# mAy SmmmistmBA fli« 
li»il> «•«« ajMss «mmaA thA-. astrglne mi t>2pt 
ftPKM b@eMt tliaa 3 ie- 4 a«i* 
twoiM lHPe«mi.8i lAIMa  ^«lx iafS'#  ^ ©ifewf- Mmi itt ©f ito« ter®ae gmm 
p3m  ^imm3M0i wi^  tte wi«»il» mrlcsi sjw^emi 
@f isi^ x«»siwki^  impair 8&ir«iies «»» @ii«-4ii^  
id tm mm*. Img4 
mmm Mts did.Mfe 'feNvvMM with ter-sM 0eam ^%h&§m 
airttod*, f!• .jpiart&s lae©tt3.«iM with tiw %|^ 4t»ate mmfSOm. 
mm vMMiMh #f tte l.«ai»»^„.. %)mm wm m »£  ^
«ri«Qlmi. in^  tte hm% timvm  ^ Brtaot m%m, m tte ®t,luir l^ mmm 
weili(« It mm mMm 
tlM %mms mmm .|a %k» %MM %iAs3. m Irte -@^8 %im% S f^i^ sli^  
p3jMi«» fte mma  ^ ®£ twfseltffli ttm t-Ni .% i^iai.« ®ji«il® 
:ieell»4». All #f %!•• IS $3k.m »^ feij«i^ ei #BiF«l.opii ip^ plie®** 
%aem^m^mibr smm» wim wtm tte- Sti'tidai mm. 
«t, Img iitfwJjfj^  iwm tks fto«- iafw^si mmm m 
mm mm.«m  ^ tte te§ aai wammtm SM't^ im iiw»ljp«d 
m l^ peMiizat© n@#dle titui.  ^%h$ wi'MU  ^ k» tki eas* 
i^«r %». show con83J«»lia.«- i^ KtaM# in ti®- .apray 
faKlaI.« wtee %!» Ij8a*«« mmm: injury#, Oaa# •!«« j^Mfea ia %hm. thstmm 
m tbt IftM trntkm^mg. ima^a i^m* 
IB tiw prmlmm. mspmAm<mA> m£i^  itoi« tei«aa gw«« wa» m»4 ia 
tha ee^pamti*# %il«la:» <ni*sfci«» »fairally ^ a«8« as to what 
wte tte mliiiit, te|jBi|r i^  studLm mm (ts«dU la tlie sp»ijr 
tii^ : wmm &ni 1# plax^ s |jw»e«l.a%«i ia 
tl» 8«He«mi »i iMM fits mmm apraf>«d idtb imt«r 
B«KS^ffiByedffi«i «f tte oxptM^Mr;:  ^ sM mpi in %k» M4irt» 
mm m .^ %akm wMi %%MMI wmim »i%m ta tite first 
two tdLalt m m :Jl«sl,«ni iwiw trnMi tUs Mae« - mm 
aipaiNi^  m UIm iJi tte iilftl. mmm 
.meme  ^ mm tskimm fk» mm- in ftM* 3* 
Qm kmA IteNw- mm mito 1  ^tkw A;^ ^<itfnle Miiiei 
idtte. 10, 3 'i^  W ta asj^ mi tMaiji 
4f%«r' j^ j^seHs wem .p,«^  im itot wKlsfe 
&lms^r imt' ft hams li««i^  mm m %kmm p3ju  ^
-sMmt -£iv« dipi* fte for M%k -mnAhB  ^ mi 'immH& i^i&m. am prmm^  ^iM 
t m» % 
fmm i^ s, 1% mm &pfafwfe,, m i» fcte ^mimm- ilaMt 
IMS m mmiMmmf 'Sm tte' xtwter &i plains iMm^A hy tfaw spz  ^
fhmm- mM i'«# ^m% m "taxifttiea b«iw9«a f#r feie Ml>Mi t#' 
!>•' Jm nieyied ife«» mm tmme pianfea %fa«ii 
If tto M y^M* If ljyf»@ J^^ m mM' Isv  ^tte 
iM mm Immr W 1% mm iia i^ s 
thai iRSMi gxmtttr m tte I.«&Y9S |)prsy«d mlth & jmtto* 
%gm %bm m tks wm&m&  ^ Imvm lOmm m§mim rell^  m m%wml 
im m^mrnrnm mm mmiJ^^A im tfeMi tftsl. #f tfe* 
a^^ my »e4M« llMat mm a&i i»f«et«d If t>te liarl«sr p^ tiiegHKR 
If tte lid^ ' hmmtB xNiiwlis wi tl» ftjge^  
fUs MgM' im ms^^&MSMsA ^  tlW' tm  ^%hat tto wto&% la %b» £krs  ^
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8mA &nA §—iling  ^
Our hmmlMgd 5M smi wmMlm IfiJteeilm 
Mail,Mmmm %vmmlM&ms m tke m^M. a»i »i mwe»m ao^ng 
iM kamat wmlsA  ^#f' the %& W&m pass* t% im pm  ^
f6s«d t# %li« m am4 geimiL» 
mtim SkwA swetfUi^  M tbe mA 
f'ite IMImmm mt tisBMlweMat 
.®ffl fciWI *S i^ f 
Mlai Mx-I^  3ee4. 
Ai tto« ijiawBaet Jte^ fai«wri.a«. tr«Baa.tteaB8 ttae 
' toS ««ii iwitttt^  smui was sfcttiffiLeti* F£v#*toffl^ Nkl 
«w#d i«ta M w&m 'Smimi jya mtaar' i^dB  ^ $& am^mmimm of ifem 
wli8«% 8»i '^ rl.@|- 9lfiklj» #f te«Ml.w«ag i&r teiir* teh 
 ^amd ia^  wrs ia %m sfesrtl,* p^M. M.i^ m,  ^ f«r dlsb.-
fl»®  ^ t^l#i«8 wmm flASiti la %im Z^%m. imr %-iifiNgc 4i&y» %hm 
g^xaimtiso vm 
f ftM.« 4* mi .M SMJM is j»aS 
Um]^ mmiMm «f fliro  ^MItmemBk at 
toaBHilttiwai f^  CM lw >^« 
f »l«i'' 
i i a h ,  m * .  8l.f^ ' 
flumlr 1^ 2*jr 
•^ rslB 
1 43 4f 4f m 
a 42 45 m m 
3 41. 36 m m 
4 4f 4« m m 
5 4t 32 m 34 
6 43 33- 44 43 
7 41 38 35 3f 
i 46 4t 
f m 27 «§.^  41 
4l> m 42 . M 
72 . .  . ' d ®  rr 
-48» 
f k»  dai« izi fal4e 4 tiiat tbm hrmm gmm  ^ ttoA t^ mim 
 ^ iaem^mmM mOmmS tki gtniaat&iia »i tM i^  ImU.^  
hsts'le  ^M 'soi f rmpmbiv- ,^ lith t&« ®l»eic, 1® wrt»r» 
Tim "rtMsst •%»!« -^ tt %M s^ lmst P^W©  ^ s»w^^ jm%tm 4 
til® to f®fsl»tii« wm .ffrnt te m&h ©f th®'' 
«tr®ltts  ^ tlto gei^ instleik ms $lwt;  ^!«««• I^aa t» t!h® ehiA ia iat«r» fl» 
<ai'Jffl«»»8«8 m4m m smll ia. th»aii pPtU i^any that, it 
little ®r » 
tlui .ptmtetion* 
?« « i^ll fittlftttr %m% tiMi 'iMMmm @i toifwe gmm ii4ral» m 
tiw mi %tis »iwi, i»ette mm wp im iAi:|jeli tMm 
lei^ h ^  %im n&s mxlwi ^mi mm %& 24 h@ttz»« iMa #f 
i®«iy M§ 9mt0» pm let,, mm iwm mm t®- M' to »t«r nmi iM 
l0bB iM » mmpmmim of tte li'mt gmm' At tl» &f 
Uame til® wmm i^tSa  ^mi ^ at@i «• fl.lt«f pmpme SM 
jit#3rilt f@t.il M&km.rn fm M*k»M mmm plmmi Awk at t$%. im? 
4i hoars ^  tliiii jya 31#t f©r 4i !»»»* fi»  ^•INNB 
ttet 8ft«r seven atom in tiMM $• fte let* ef 8««4 
aMaafeait- to swspwite®- SP#B ®oe t9 six iM r^s e^mMl 
m. f a. 6 'Ai®fM9% «Ml@ tte idm luts stisiM: ?, f, 
10^  M &oi M ''kemm 4mrmm»  ^M t2 wrnprntiv^m M gmamX 
it tft'St %im l&^v tie gendnatiw in tlie imter 
«ad 'tM mmpm^m mi %1mt tte wuspdsaim hai m 
0^mtmr «ff«et ti» w^mt m f»wAMM«a. ?As fa«^  wm 
still fttitliii? fey tb« i^ p«rativ« psewth ®f tl»- i» ttae mt«p aaA' 
Meterfjil T^  msm% »i »8®#iif Jjif«(g4i©a ®f tl» fOa-i^  
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 ^ 1 '^:  ^ if^   ^ ti MJ 
9 s a s a s 8 R * s s a  
{ ? ^ U S f 3  8 » § l 8 ; J 8 S  
e - - ^  0 *  @  ^ s  ^
a a j j ^ s a s a s a s i s  
r4 et m -# • »n s©' e^ 9 8 S 
wiMSW tb« 9m4» telt iwm Sji bs@%«ila3. msjpeasiea mmee4. trm 
12 '%& 40 pm&^^  ]^ «<adag wtili ttos larat-^ li^  ®f tfc» MiyyEk Fr©» 
iit® 1^  oiMx^  infeetim ilis9« dal<» tlUbi tii« X&Bg&W 
la temm tte i«v@2«f»«iik of ilii ^a^te|p» m the 
MAfi'* 
.im til# %M&- pmvtmm of In21.@d 's^ »S l>he 
teA m% inf3.»«ae«4 ' tte  ^ m ito 
limi ndfht 'fcHi^ p@n tb* imiitt wem flMaMfsrs, aii flai^ fijfipii^  
mM emMt^ mA i# InfMtti lMiU.«i %{!« 
teUt^  $JEt %h» .pxwriiws msp^wim^m $$x toiiil^ i 
mm i&fi-iei inte lots «f 'm^ -^ mehm &m 'jy»t mi ^  mviB ma 
;i£^ o iiis ^  mmi mUM melt ls4 «iftM ia mter,. a»i tte 
@4liiir 3  ^mm: itl^  9ix Ji ma l^mf m^h mf 
m»' mmMsM S»r mm, tw# %bmm lm^» mi tte^  IsAa im 
24 wtm' plm^M m iiMrn Sa p^vi. iliti»s«. 
mmk MiBk mm f^ MmA ia  ^U$m%*, thm mmtom mi. 
4iMmm&  ^ 'mtm  ^ '9M»w Bmm eysi thm i^ tMi la 
f ' ' 
TsMm 4« Itee £f£ect en Semination «»A &t 
Mmklag KuXI«d Barl^ j in M«r ^  i^  a Sttsp«wi^  ^  
ite Bimtt Strain #t 
f Iieai^ te #1* f !»>« 
•' ' - '  ^  ^ !^i»fcgfe»^ . .;.; ,^ : :  ^ ; 
UmatB mgB -giw** f U.«^  34»i^  t 
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mm mix*, 'tsnimtte «ni iaf«$il« 
iM ti«i MM %wiM3s. mm t%m iifs is3i2Mv&.m iMm^%imm$ 
iMi* aiMi iMfm%-im ia tte wsil, wmt i4 
mmm &nd. lA (INMI WsMm 9)*. 
i* mM S««Aii^  ®i l#mtfsd mA N@i ' 
S«Ki M Bmm MmaAm @i 
Mi Sa mtm*.. 
t Bm t '' $ I !««> ' $ 
s.., miM 1- UmM , .i MIMA t 
i I t ' • # f t I • !• 
Mmm afeggdiji 
mmM4 
Wft* 
t>:S'l.63# t t i ' t I ' S' S f 
in •iN i^'iiQextt. tief»iSMm* s-£itf» t&mm* t Xif«tteimt tZaf • 
1 14 ® 14 © 5 © M 1 ? 2 6 4 
a If •0- ]^ - 0 i 0 If © 13 0 8 2 
3 12 i .,14 e g ©  I f  1 If 4 n f 
Ift. ^ iJL ! 
1 11* • § 14 t If 1 5 1 
2 s < i © ® m Q 2 1 
3 24 0 1® © 0 
* Wim !>»%» 
Wwm. item* it j.« %list #f ttas |jif«Hi't«i 
httH  ^ la mim -23 p«kre<m% am <&m!^ pa3r»4. vU  ^
mmA im^ed Im M' ist iraj» »& iiffionmNi im gezndimtim. 
tiui iHiii m^mmA  ^ @tefIf' in tte soil 
trie^  &f «wf^ ne» iin tte inf9s%«4 hi^ «i WCOB^M 
pJj^ sA in %bm wU mm |j»iwr tten ia %h« etesk.. ImimM,m 
mmrm4. ia sn l^in  ^arisia® iwm. 'SjatmtM se*i not hailed, biOlei 
&mi «wi, vqob^^M, fbm mmm pmomtAg» &t flai^ e iafeeM la all 
©f  ^W'Wtttel 0@«d mm 48 i»er«dai| .wUlii' tte aiNftii i» 
1^  ti^ Ul» mm -$ antf' 4 tlie teUM m% 
:Sft«il8, f h(^« titti »e  ^by aplltiing ^  
all@«  ^tte p&th&gsm & adiB' of tb@ |a»«l®* fr&Kt 
ttos iafecticm- «f %M B®fe 'fciill«d s«s4«« it i« spptwasifc tliat %!» 
jp«.fekfig«ff 4#tit pWWSMfeS' beneaSk %te 1ii|« a^tt mMAAM i^ Amm 
yaaftg IjB liall/jiii 
 ^ 1^  1,^  SeUBS' <^ sfy»« '1M^@' "amtiwla^  tia tellf wg 
ptmmsrn. t% is el^ r mmA iBytell«dy te3J  ^ mi tell«(l mi 
wwdsHl ^mm ia 'ps^aA MMhm me in %m  ^ %e a 
«f mMMjt ISE I^MMT mvi», tte earjpalM flais its iii^  
%))• ««i€ ie«) li^ o th# fii>»t mi %m mmiMm* bev 
««k«8 p%mm «ill te oA ia & Im^BT 
^km%, iMiii JR jpjwaHitoaif trfj4ii toS b«« Masemthet Ir 
l«it mm fez* i»f#8lal4m ia  ^ ®f f&mt etnd»» 
*a«fefaMa^8 •«oi a wAir -©toid:* Fifty lihmt a««i8, mm 
4^  ^ hmimm 'ttviMI. JM-G fif# IxAb mt t#« sMd mitfe •a.eb 
swM M m» mi tte f^ Umiiift mtsr ,^ mmpmmijmm' «f' %k» htmm  ^
ba7l®f, xym mi iteA ^mim» 6tesk e£ mmi mmm msML 
SM & siailar mmmr* Mt«F &£ 20 te«Grs stM mm 
l»lAiit«4' la «%«iNUL« '&ir stttaMi wett* fl-9« trials' &t tMM 
wsm mM mt %w& iay tte  ^in prtfl #.»lid9 mM twm -
ia, @tMm4 sen*. - mm atmm 4e^m  ^ fke 4ata mm' 
itt fgM« f • 
f'fiM tlM« JLi is apj^rwit th&t tte pi'mLmtieiu. 
GtotoSi^ Ul^ p ttitaNi 1HMI' ipf^ dft^ ex*' &f geraSsBMsB In disk 
%ri«3j>* of mm. mmAm la ifett iJMi trialS: vers «i^ ' 
a yeilm iiB»»* X o^e @i tb@ few -»%m%$m' «f teeterla t& 
tte' «dt tte' wMniM of tb« 
waB'diMl: iiKi# sswsfc*dU W9W wsxbi^ JM:.^  ^ tlw nvsi^ i^ i t^satils 
fwr the -^ iiip. i^ »iiMi^  Sa tM ftrial @f *«»#•€ 8»^  infeat* 
flid with tbe s^waiM m» 2*4 ,, %km i^ aMiltt lm0k la @teek 
ms f ,0 
tbm wmMaA M ttos p^ xl -smm tlm %9 
4f^ , ff iyoi is jpimsNifii iiif^ ette f@jr tto rym'^  steittt ami Mrlmy ^wetim 
M tfc» ®f iaf»®t4®» mm. 40, -j©,  ^8«i 4© 
f«sp^ i*#3y im %l» ab«ww ®fcfaln».* ' fi» wlii«^  la %te« «eil mii 
pefcirl feri«|ji laf'8@fc«€ tto woaiasr 'ef i««^ ng»* fi» fer©®»s &mA 
baa-jyigr aAwtJ» mtrnO. %& ^mimm tl» lmm% mmeA «f i8«®i|jftf inf»ell®a, 
wMlm "Wi« pmAmM We 
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m%l&m in ti» mi»% efcwi»r« f 1® mv  ^irm i5®C« at Bt#% 
t# .tS%. i» the 'ita®' ll*«p «t«»ii ««» 
la&wA irm %te «liaatepi -be tfew bsnsb aai %bm st,aai 
fwrt^ MR aJ^sr itos aw^r mi. iisi»0«i s«»iaiAf» «&« 
C8«« laWji H)# 
.4n mnaljried* «f mMaae* tMs itet. «&• 
a jr#8a^ t>iai .la im»r@a«« «w»i.r|p»!i« t# tiMi' 
pittepia*, •««iNS %& b« as «i^ iJf4«iA m ttai wmwsmm mt 
sSUstmx tmmtmmA »r' mni 
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mil te tt» ^vm t^ m %@ taf®«fe<id 
jlM4lwf 1.1^ 4 sta^ aSfi# ~fflC y«# 
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fimm mm, MMJUi Miimmam in. tte- mme^mm iii tiN* n^tvielc mi 
••<Bd 'Tibs fPWP cC ••XllSMifefti tmf^ y OiXU&T 
Miimrmmt mm $mm m^MMg SMmMm mmmiS, i& ms  ^
Wm $f ptmtm wm Xmi t^ em $m %k» 
brsae-^ . ttews ia %  ^ imat la tlw mA frtosw tii th» iy« stwdteai. 
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%# ftaw. IMMm m asi itoe wnwte 
laf«el»4«« that iwwiflpti# ftt@ !•€ ^  « •alM.lai' t^ iiti m Uw^m  ^ g^ m» in 
wiileli iii€ M.m- 3.^ 5 »f »t#d mm mmkM $m t-em --^ trnmrnt m»p9m» 
liw hvmm, xye #%i&ias @f imAhmmmm 
aai 1 ate * temra #£ .®»aW.Bf •wtw 50- s®«<t p#r 
f@% Ite strMMi snlJl* fit# 0 in tb* imat xtplltaii^ aii 
«Ri« mw e^mimi. witMit » »e4t4 Smmm  ^
tbt-
&f%«'ir pLasi." 
i n f % f e i t  p i = % #  w m m  - t m r n m ^  f i r m  t M  m i s $  e k & ^ ^ w  msd emw^mm 
mam- f&t pmsmA  ^M tlM: 
firli»li^  fatol# 1$  ^
f te mkm% aftd terlLtf - #%raia» -414^  -imlh @««» ie m t^m-. .^ mw0»m* m.4^  
%h9 @'li80te« 4ppafWi(lif' tfa@ #:F^ itiMi' Mad «i*' as 'Sfw tito s#@<i« 
4ti ill %h9 #&»'« &i tie tefJtdf «»€ "WtMftt »#9^ Lj,iig« ^Mit £mm. inf 
mm&g »&m ®f tth® g^ aw  ^ #®«d pwo fra# isf®«i@i %*•« »®®i 
iiif@e%®i(, la. I.fc® :tlm% j^replicatieii w#» tw© |sl,.aiife» 
til# SMd' iii lii« s^ mSMrn Im %&« n^ mmM mpHm%im. 
mmm %«» trm »!i«i smimA im m a««|»if«i»a «f "fc:lto IbspM® stferai®.:. I# #.»-
s«us«i .fi.ai4# mmm ia tte tliiM mm iM£m%B4. wsi*-
Mi^  ms 1» %im' ima  ^r^M,mMim. .!» tte ..»«®1«» tfe» 1^ : 
•b®«a #©ai»i ift a ®a#|>«esi®o --©f th@- grw# argantiM# Al.fe]|®ttg& 
laftoiija »» gi*al^  -la fctt.# tfc# siww %'hat 
iiif«i^ i« ^mm fr« Btrhups f«s%©r 
wmk m mf %im #f %te @@,#1 tbs .a2i0.tta% vii 
fwm th» stafrflp#!..^ ' taf«at.^ , 8«#i sa tNi 
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ailalaf fina stsi inftstM idlth %fe» Wmm sferaiB naifid imm, 
XQ  ^%$ mi%h MgimsA p&wem^^§ at M ite iteat 
Sjtf«)i^ i®tt i^ mm aia:. %@ 7f- p»f©«wfc»  ^ ,p»re«ttNi«a» iMm  ^
%lm immrmA m% $3%.m 1® «f 3.3 pliirt# war# .lar«rt.«4» fbm 
@f' iiif«e$i)Sii mi%k iibe iriw&t 'Sl.f>«SA mm ^  and  ^pmmsm  ^
•$^  |i*C, fi«p»g|,l.w3^ » it twm tlwaMi' 
dfttft tlw' «jNmt ffifaln m# 'Sei Mlf' asm mmm $m it-a attaek m tbii 
MMiiy teb ftise dn th® 
f fetB '^ XttVMMt of iMSB l^mmmm 
til* S@«i ttp 'titt #f tb« 
It h»«i sta» qsrf.t« adlearl^  io ti» »t«# ®f lafeefcioii t^ t 
iM pe^ H. iistei wi ijQ tie iiais- iti fr'£«ii tte aMi®<t 'to tlie 
9i' t-im- ymx  ^smMJkmgt, Jmb %Mm mmm t^ mt'la net ki«a«B« 
A|t«r &um£ni «mMmaAim &i in p^H. M;tfy9», m^&ir tliM  ^
it h«mm mppmrmk ttwt «ii^ ' «^ 7M«oalEeji 
Imitms w&tirr«€ m bte' wbm  ^ -otiLy to f2 Immm mmm 
lmi»m- wmm &jpf»imt ttm £&!$&§& 1^  Mi ta«t ttii^ &«i^  tbe miAeptil«* 
Sm i^mw m%mp*mmkmi^  wmm &^rmt m bmi.»y 
witliim 4B ftft#r tbe w«si ted fe@#Ji smMiS  ^in m mt tto hmm 
.^ pm& pitb«f»is» Sa«b tte ^weiUJiiS mM 
'i» 8^«Hsl^ ®o» ettt fwm tte b»i« &t iMm tte 'let®* 
mm^p0 te#t#ri& te inwa «^ ' @f tl* SAittieiBBy 
tout it ma m$ 8^m»ym-ff»-msiMM. 
S^mta 61^  .pi«4M»it m tte. 'iMWiii.;«f @«H. Mbtl# 
imm tto %i,mm»- mi tte smA iwm tb@ vi<s&Blt|r ef %hm first 
imlSAgB Xmt* thmm wmm:. m Imi-mm- m teete'Si&l; '8tx*««it)g' £wm 
a»i« &%• ilMi tip of tk# jplvnois* 
fte hfti 1mm mt M tte 
my wmm MMM in fmmmM.m »i'@l4@ satmmtM wiik m9te.»r* 
im fto mwmwg' mm «^$d %q p'ft'raA tte Jl«neUiaf &i %im 
mgm^m% fi» 'wmm mm %ta*»ngli 'ttie Ibutiri ai.e^ai smAm^  ^
md 
ftm •$mkimm mm «nsiaiid 'w^w i&r %h» %MmU.m tf' 
ImiMm ani %te la. tte Is tted my& 
mmam l» tte- iii%«3r@iidl»lAi' imm m^mr t& 
tb» Ijmr mmimm mt %im- sihitttfc 'Cf%«.9 |» .1^  fiirot imMMm 
%bi iee«r nail wm mi p93t» 
ilAlly %% th® •smmM le&f 
tkm i^ st .Iwf mm m%iJtAw 'destteirwd and flUM mi 
testitfift*' fhe^ ' ibif^  S.«»f 'tte 'i»»'«»rail«i.f 
flm pmrnam &t tlm p&%kmgm iM- tte ••^mt timm*. m4 i%# 
is ilffliR imMs* 11- mm 1iM0imU.mlAW:-M t,l» 
tiMM* It m». .ii®v#r insiie- af'' mm^4«miB  ^
tbB v&mwMr 'Mtoa. iaiii@%«i l^anie# •mm^^  &ml 
ibe i» %iMmm .M  ^ maaAmi. 
ap .;'%&« &ffiai .pifl# 9f tte . '2a l»fi^ «t 
plwtmLm mm -^ fw %te mSJu 
Hftire 9* fMs is a diagriM of a eross Ilimi# a lesion 
&i & torley plttwil®* fJm ^aek mwrm aham the dis* 
ii^ ftgrated first mA emtmA leaf tips. 
Figure 10. This is a cross section of a barley pluaiule through 
a lesion shovsing the destruction of the coleoptile 
and leaf tissues. The darkened area inside of the 
coleoptile is a dense mass of bacteria which has 
replaced the destroyed tips of the first and second 
leaves. 
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cosPAEAtrffs cuLfWii. smmm 
m4. ataiainf 
' fte hrmm mA tJL«e4lyr 
"wm® _sfc»^ «€ th® ferwii gra## p&Vms^n 0M a@fe.fas7 IJE 
sis« fria %fe» ©Wtaiiw, ftos wmm vmm^A «fe tfes eeds 
ami -tmmiemiL m im tk» aim mi inglviioai mM 
mil>M idtte'i^ Nda m bl« -s^  of tte M %a gmeimX ttej 
xwpMi i» fy %© 0.^  Ity 
tte»ge«j^ G »f l»aet®sia imm iKsms#! ImS 
fvmMsr irm the L^«M meA #«]1« iwm twmk af&r slsyg  ^ I^NNKKJU* 
ed %tts  ^ tfeie  ^ m tone ^emBf Mrlmy, 1 ,^ aM 'iri»s4 ii«f«' 
' Miilie* fte fnOM  ^i^ ia«i Sii fte 
(Piiiwi83p oai Ptiael. (45) «arii IMimm mm lii«t m ©ai-
%%mB &S mA i^ilaa «a»^ t<yrogtt« 1»afc .Musb 
»mm>mm flai^ i3^  si&ta^  ii@l h» <tt.»ti»f»l.sh«i 
iiM4%iv«ly» AH.®? s«wiii«i. tlwi-. atev® as^ Nsis. -wmm atefitdta^  &eii 
®feiMap fflsk'lse  ^ mm C^» i6)«- f^ .fia«l. sisiidiif mm & 
@f (H) aM esmigl®*® C l^ i». tli» fflftrdfenyuig 
.Mi pmmtamsrn 'WSf« tm 'bM,. ef tlie f^ th&geim 
sa^ m toeiaiief m^Olrn mjtei%m»mm».. Wi^  s. 12 aai 13- shew th«. 
oMiotxdeteait fl&f«iSlati€». ia ilie teri«gr mA wtoftt orn^ tiisms.^  The hrmm  ^
Wfm, «iai tiwtir eri^ s^ns mtm ttmy mm steim 
mt m hesny m thm mmtmr glm  ^wMMk n«i@ it 
fe® ®»«1® » ©£ tk« «»• 
|j®itt»4«sh«ass» 
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fig. 12# Sla#® j l^sr »f 
0i iM^bdmrnm 
ftg. il, Sli^ l.® ptla** f2nf«31«  ^ iA«a% 
 ^ t Mi»» Mil iiiiT I I ffiiifcinnnii ' 
fh« -mm satojeistei %@ th» Qran ^ain, aeid-fwi mA 
sal# fite is^ tri® ii@®» Immi t® M iiti mm 
tm%* M tib« saps-uiet mm ^®xv«i mr&mA %b» mWM 
mt ito tewt  ^ m M i^m' M.@w»rttr, i» 
t&Mmimg as ^vm M tte S* A« B. ngmftl'&f (45) 
eaaMuXes wsz^  £&9' tafMM 
gil%«wdL §feikr&«%®ip» 
.'teliig iM.» mtwSg- &i Wi« lap«»®  ^ patli#g®» im  ^tmmt^ ra M th« ^r^m-
i.m wmm wMm mi it mas sitdMil %M% %imm -mm aod M.tfm-' 
mmm ^s ptttofo® «i ti»' m%mAm- ©f 
e*»* Fif^ <m ^ 13 '^ itelaiwi mmm t mi 2. I^ m-. 
tl^ 'l^ l 4, 36 4l ixm fep«tt8 .pwi«i 12, 13., If &BA W trm, hsx%^% 
10 :ft"«t .31,. 34,  ^  ^ w^%» fMP whitu isoliA#e .frm- tereia® 
jgemm mmm eea^wii, als®;^  3f, 51,., |^4 safi 55* evUtmvm 
.BijQhefietiia mllf ^etltog cag^c^egaSj, 'BajBUJlMyi- wWfetlia mA S«rgatia 
aagciisee» mmt». Sa«lmi«4 ia m aitart.®  ^ag»r, p©tate-^He--
tviMift and Gxl^ sal »t tte InreM mrm^" 
iMm fres ilisMtsM iiiit«fij4 iwml«d iiuii tltt 9is«f slu .^ &Bi «sol®r ®f itii 
mx'imm  ^ ani #el«oiw ©a Mfcfiflrt t^r mm cteri»%®ri»%ica3Jj^  
'frw tint ettiex* %amsml»mm»: fim s-uri&&» 
eoiiwaies s*e-» rittsftd wt%fe & -mmtM smtimm* .Ml «©1&M.«8 mm 
m. wtag- jrellMiir QI4»r mmm m 9^& bj' a»Q ]^^ '£ie . 
tmmgBW mimAm m •%»»$ p«jp|.e»e msOM MA 
iwrMMfe. ^«ai^ .tiaga:. 
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XAf' - ' »' • - »- ^ 
liii^ »-' k 'Mmmm mi rnm^mmt imetm. AjgPh tai« 
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13* raiw, f., Ml&haii, t. 
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if 9fi&b m spmi.09 M mMvrn mS. Zm MMra. 
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for Bore aullt)»ro Sti»|r of Ommm,. Bm 
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